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DETAILED ACTION 

1 . Applicant's preliminary amendment and newly submitted claims of December 27,2005 
has been noted by the examiner. The examiner acknowledges that claims 1-17 have been 
cancelled and claims 18-37 are pending. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. Claims 18-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hagan et 
al. US PGPUB 2003/0118489. 

Hagan et al. teach the invention substantially as claimed. Hagan et al. teach an 
integrated fuel processing system which includes a housing and disposed within the housing are 
two or more individual operating units the operations include chemical reaction, combustion of 
fuel which includes a burner, partial oxidation, desulfurization etc. [Note Paragraph 0013]. 
Hagan teach that the fuel processor (10) converts hydrocarbon fuel into a hydrogen enriched 
gas or reformate stream. The fuel process includes two modules (12a and 12b) each of which 
is self-contained and configured to conduct unit operations and/or reaction. Hagan teaches that 
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the modules would include a burner, a reformer selected from partial oxidation reactor, a steam 
reformer or combination autothermal reformer), a shift reactor including both high temperature 
and low temperature shift reactor and a preferential oxidation (selective oxidation) reactor are 
unit operations or modules which are particularly used in the fuel processing system. All of the 
units or modules need not be present or identically arranged which would lend one to ordinary 
skill that omitting or adding various modules within a housing all integrally connected has been 
contemplated by Hagan et al. Hagan teach that module 12a can include partial oxidation 
reaction in section (20) thermally coupled with a steam reforming reaction of hydrocarbon feed 
which provides an autothermal reforming section (22) which generates reformat or an hydrogen 
enriched stream. Both high temperature water gas shit and lower temperature water gas shift 
reactions can be carried our two succeeding sections (16 and 18) of module 12(b). The 
modules 12 and 12b are aligned in parallel and together the housing (14) is sized and shaped to 
provide a bounding to bound the side-by-side cylindrical modules (12a and 12b). [See 
Paragraph [0035]]. In Figure 5, Hagan et al. teach a fuel processor (11) having three main 
cylindrical modules (34, 36 and 38) each modules is conducts distinct unit operations. The 
modules are arranged and disposed within a housing. The unit operations contemplated by 
Hagan et al. include an ATR (autothermal reformer) in module 38, HTS and LTS (high and low 
temperature shift reactor) in modules 36 and preferential oxidation (PROX) module in one or 
more stages or thermal gradients in module 34. The modules are constructed such that the 
modules are in proper alignment by end closures (46 and 48) and include interstitial space and 
fluid connections which include fluid communication between modules as well as heat exchange 
connections between the modules and further include burners and the heat exchange means 
are integrated heat exchange and communicates with the modules such that fluids flow through 
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the modules taking advantage of the endothermic and exothermic reactions taking place during 
reforming of a fuel [Note Paragraphs [0045 to 0064] 

However, Hagan et al. do not specifically teach the catalyst arrangement or the baffle 
plate provided in the gap joint between the high temperature unit and low temperature, or the 
expandable member as claimed by applicant. 

Hagan et al. teach in paragraph [0062], that all modules can contain one or more of 
catalyst, catalytic reaction zones, adsorbents, heat exchangers, mixers or other units. Further 
housing an manifold bearing end closures disposed within the housing and manifolds can be 
built both in the housing as well as in the modules so that manipulation of flow and total control 
of flows into and out of the modules and housing of the streams are maximized and efficiency of 
the modules including all appropriate plumbing has been contemplated and recognized by 
applicant. Hagan teach in Paragraph [0047] that added support, spaces or shims which could 
arguably read on applicant baffles, for the modules could be provided by spacers placed 
between the modules or on the inner surface of the housing. Hagan et al. teach that the 
catalyst and/or adsorbent can be granular. With respect to the applicant's catalyst arrangement, 
baffle plate and expandable members this is considered to be obvious from the teachings of 
Hagan. Hagan teaches that including spacers, and mixers and adsorbents, heat exchangers 
within the modules, specific fluid piping and plumbing connections are all within the realm of the 
ordinary artisan familiar with modular reformer/fuel processing design. Hagan et al. teach 
applicant's integrated fuel reformer which includes high temperature unit including a combustion 
chamber, a low temperature unit having a shift converter section connected to the high 
temperature shift converter section, Prox (selective oxidation) section and flow connections and 
a vessel for integrally housing the high temperature unit and medium low temperature which has 
been taught and described by the modules shown in Figure 5. The catalyst arrangement, baffle, 
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spaces, mixers, adsorbents as stated above are considered to be obvious design choice 
parameters which have been taught and recognized by the ordinary artisan and specifically by 
Hagan et al. It therefore the position taken by the examiner that Hagan teaches applicant's 
invention substantially as claimed providing a fuel reformer which is simple in structure and 
manufacture, i.e. its modular construction permits both easy replacing and mechanical 
construction, and is capable of reforming a fuel gas which includes a high temperature unit 
having a combustion chamber, a reforming sections which includes reforming catalyst, which is 
operative connection with both high temperature and low temperature shift units, as well as a 
Prox or selective oxidation units and heat exchange units all of these elements and modules are 
in operative communication with each other to efficiently produce a hydrogen containing stream 
which can be eventually used in a fuel cell for generating power and/or electricity thereby 
rendering applicant's invention as a whole obvious to one having ordinary skill in the art at the 
time the invention was made. 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Goebel et al. '062 teach an integrated fuel processor configured for rapid start-up. 
The fuel processor of Goebel et al. includes a reformer, a shift reactor and preferential oxidation 
reactor and vaporizer for heating the Prox reactor to operating temperatures. Mirura et al. teach 
a single pipe cylinder type reformer for manufacture of hydrogen rich reformatted gas by steam 
reforming of a hydrocarbon based fuel. Schussler et al. teach a method for operating a system 
for water-vapor reforming of a hydrocarbon. Verrill et al. teach a compact module fuel converter 
for producing hydrogen from hydrocarbon fuels or from methanol or ethanol by steam reforming 
and desulfurization. Nakamura et al. teach a reforming apparatus which produced reformed gas 
from a fuel and steam. Clawson et al. teach a reforming apparatus which generates hydrogen 
wherein heat transfer is optimized in the multi-shelled reformer. Bentley et al. teach an 
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integrated reforming apparatus which includes a reformer as well as shift reactor for the 
production of a hydrogen enriched stream by reforming a hydrocarbon containing fuel. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to N. Bhat whose telephone number is 571-272-1397. The examiner can 
normally be reached on Monday-Friday, 9:30AM-6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
IN. Bhat/ 

Primary Examiner, Art Unit 1797 



